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Targeted Watershed Assessment Study Summary T )
The BeafAllouez BayFrontal Lake Superioand Bluff Creek watersheds are located in | s . Lake Superior
northern Douglas County, Wiscongkigure 1) A Targeted Watershed Assessment y G\
monitoring project was conducted there to analyze current conditions and to make TR Aglouez Ba;\\/\
recommendationsdr future management actions. The most recent monitoring was 4 f'ﬂ \\ .
conducted during 2018. Previous monitoring data collected from several sites betwd L P { (./ e
2006 and 2013 was also compiled and reviewed. Monitoring included fish surveys, §- .| 75 j“" (
habitat evaluations, mcroinvertebrate sampling, water quality monitoring, and diator j / ,-/ / A% ‘3
monitoring. The extent of monitoring varied between sites. L % (

Jf (‘.’r I:-Ilzue; Fro\:s\al
About the Watershed H NS S YAl
In the Bluff Creek Watershed forest (48%) is the largest single land use followed by / N o \ [ N
wetlands (35%) h the Bear Creek Watershed, wetlands (53%) is the largest land usef | {. Bluff Creek \*\ LS
percent, followed by forest (15%), open water (12%) and urban (12%). Undevelopef/ | “\ Y"afé[srei . \?_ \
land uses (forest, wetlands, and open water) comprise the majority of both watershef:. e \1\ 'S\
(78% for Bear Creek and 8366 Bluff Creek). Grassland (pasture and hayfield) is the } \ & ]
most widespread agricultural land use (9% for Bear Creek and 14% for Bluff Creek) ;\ “‘;‘:ﬂ,f‘

X |

Both watersheds aretated in the Lake Superior Clay Plain ecoregion. Clay rich soil _ \'ﬂ.«‘ ,,/”i
the Clay Plain have very low infiltration rates and high runoff rates. This enhances 5 ?

export of nutrients and bacteria from land surfaces. Streambank erosion is a major .
source of suspetted sediment and turbidity to streams in this area. Streams tend to be Figure 1. BeafAllouez BayFrontal Lake
GFfFaKeéd sAGK OSNBE f26 olasS Tt2sa RdzS §upreriognd BIUEf Craeldvaigrskess Loaatien A v Lid
runoff events.

Bear and Bluff Creek drain into Allouez Bay, which is a large shalidyd bay in the Saint Louis River Estuary (SLRE). The SLRE is part of a Great
[F1Sa ! NBF 2F /2yOSNY 6! h/ oo ¢KS ' h/ KIFLa yAyS o0SySHKGALL L@&EASARY
G9EOSEAADBS [ 2| RAuyfrignts® #ny pdbeRtial YeBugtibrs in lsediRenband nutrient sources in the Bear and Bluff Creek

watersheds can contribute to the goals of the AOC.

BiologicalCommunitiesand Water Quality

Fish communities showed all stream segments had waansition (cooklwater) thermal conditions. Fifteen sites were warm transition
headwaters and the two sites closest to the stream mouths were warm transition mainstems. Some gamefish and panfistsererathe
mainstem sites but were absent at adddwater sites. The majority of fish at headwater sites were pioneer species which are adept at re
colonizing stream segments with fluctuating habitat availabilfish index of biotic integrity ratings ranged from poor to excellent, with 16 of 21
surveys rating fair or good.

Qualitative fish habitat ratings from 17 sites all had ratings of fair or good. Ratings were lowered mostly due to hankaarban abundance of
sand or silt substrate.Macroinvertebrate communities generally indicate good water quality and habitaditions for macroinvertebrates.
Nineteen of 21 samples had macroinvertebrate index of biotic integrity ratings of excgltet2)or good(n=7)

.SENJ FYR L tdzZFF O/ NBS1a INB 2y 2aa02yaiyQa A Yldck NDBetribddries SifiBse f A a0 R d
watersheds, including those with minimal subwatershed development, were also found to havie highhis suggests that the state stream TP
standard of 75 ug/l may not be achievable or appropriate for Clay PlaamssreTotal suspended solids concentrations and turbidities are also

high in these streamsSites with larger subwatershed areas have greater total stream channel ldngftier flowsmore potential for streambank
erosion, and higher total suspended sslicbncentrationgnd turbidities Two monitoring sites downstream of areas with concentrations of
livestockhad relatively higmutrient concentrations9 @ O2f A O2y OSy i N} A2y & ¢6SNB KAIKi& OFNAFOT
undeveloped subwatershed with no human or livestock influence had relatively high stream E. coli concentrations, indicatingautdéfeaf E.

coli can be significant.

Recommendations

1  The DNR should work with the Douglas County Land and Water Conservatiagtm2epao identify options for reducing phosphorus input
to watershed streams. Any barnyards or locations with concentrated livestock in the watershed should be identified aed &ssess
potential application of runoff controls.

1 The DNR should work withe Douglas County Land and Water Conservation Department to identify options for reducing peak flows in the
6 i SNEKSR o0da{f2¢ (KS Cftz26é STF2NIA&AOOD

1 Douglas County will be taking actions required by July 2000 revisions to the Wisconsin Plumbing Coderedudtiedsncludean inventory
of all private onsite wastewater systenisspections of systems installed before July 20@@lementation of a maintenance tracking
program

1 Actions will be taken over ayg&ar period, starting in the southern third ofélCounty and working northward. Systems in the Bear and Bluff
Creek watersheds will be addressed in 2021.
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Wisconsin Water Quality Monitoring and Planning

This Water Quality Management PlaasONB I 1 SR dzy RSNJ (i KS Riabninga®i Ménitoting @r8gkaimsT Sedpland=Ni&aSvater
quality program prioritiesand Water Resources Monitoring Strategy 2@TR0 and fulfillg A & O 2 KraalvigeQNter Quality Management Plan
requirementsunder Section 208 of th€lean Water Act. Condition information and resource management recommendations support and guide
program priorities for the plamingarea.

ThisWQM Plans approved by the Wisconsin DNR and is a formal upddtake 8perior Bag AreawideWater Quality Management Plan and
2 A & O2 galelvige\ieawide Water Quality Management P{&WQM Plan)This plan will be forwarded to USEPA for certification as a formal
update 2 2 A & AWMiPlayf Q &

(raig RoeslerNorth District Water Qualitiologist

Tom Aartila, North District Water Quality Fiel&upervisor
Greg Searle, Water Quality Field Operations Director
Timothy Asplund, Water Quality Monitoring Section Chief
Adrian StocksBureauof Water Quality Director

Basin/Watershed Partners

Douglas County Land and Water Conservation Department
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Abbreviations

AEL Aquatic Entomology Laboratory at UWW$tevens Point: the primary laboratory fanalysis of macroinvertebrate taxonomy in the State of
Wisconsin.

BMP. Best Management Practice. A land management practice used to prevent or reduce nonpoint source pollution such astalinoff, t
suspended solids, or excess nutrients.

DATCPWiscongi Department of Agriculture, Trade and Consumer Protedtithre state agency in partnership with DNR responsible for a
variety of land and water related programs.

DNR Department of Natural Resources. Wisconsin Department of Natural Resources is enafgle State of Wisconsin created to preserve,
protect, manage, and support natural resources.

END Endangered SpeciedVisconsin species designated as rare or unique due to proximity to the farthest extent of their natural range or due to
anthropogeric deleterious impacts on the landscape or both.

ERW Exceptional Resource WatérA 4 02y aAy Qa RSaA3IylI GA2y dzyRSNJ adl 4GS 41 GSNJ ljdzl £t A&
be provided a higher level of protection through various progsand processes.

FHMD Fisheries and Habitat Management Database Fish Database(i KS & G 1 5Q& NBLI2 & A (i 2 Mllculded! MétrEs\ a K G |
involving fish assemblage condition and related.

FIBI Fish Index of biological integrifffish IBI). An Index of Biological Integrity (IBI) is a scientific tool used to gauge water condition based on
biological data. Results indicate condition and provide insight into potential degradation sources. In Wisconsin, spdBifitofils are desloped
for specific natural communitie®iologists review and confirm the natural community to use the correct fish 1Bl tool.

HUC Hydrologic Unit Code. A HUC is a code rimaitesents nestedhydrologic watersheds delineated by multiple agencies atféderal and
state level including USGS, USFS, and Wisconsin DNR.

MIBI: Macroinvertebrate Index of biological integrity. In Wisconsin, the MIBI, or macroinvertebrate Index of biologicayimegrdeveloped
to assess macroinvertebrate communitynetition.

Monitoring Seq. Na Monitoring Sequence Number refers to a unique identification code generated by the Surface Water Integrated Monitoring
{eadSY o{2La{02 6KAOK K2fR& YdzOK 2F (GKS adlrdisSQa ¢ GiSN)ljdzrftAle VY2

MDM: Maximum Daily Aveggeesc maximum daily average is a calculated metric that may be used for temperature, dissolved oxygen and related
chemistry parameters to characterize water condition.

NC Natural Community. A system of categorizing water based on inherent physicalldgydrand biological components. Streams and Lakes
have uniquely derived systems that result in specific natural community designations for each lake and river segmetaten feese
designations dictate the appropriate assessment tools which imggdlre condition result, reflecting detailed nuances reflecting the modeling
and analysis work foundational to the assessment systems.

mg/L: milligrams per liter a volumetric measure typically used in chemistry analysis characterizations.

NOAA Natioral Oceanic and Atmospheric Administratipa federal agency responsible for water / aquatic related activities involve the open
waters, seas and Great Lakes.

ND: No detectiong a term used typically in analytical settings to identify when a parametehemical constituent was not present at levels
higher than the limit of detection.

NRCSUSDA Natural Resources Conservafiervice the federal agency providing local support and land management outreach work with
landowners and partners such as statgencies.

ORW Outstanding Resource Watér A 3 02y aAy Qa RSaAdyldAzy dzyRSNJ adGlaGS 6+ GSNI) ljdz £ AGe
may be provided a higher level of protection through various programs and processes.

SC Species of Special Concespecies designated as special concern due to proximity to the farthest extent of their natural range or due to
anthropogenic deleterious impacts on the landscape, or both.

SWIMS ID Surface Water Integrated Monitoring System (SWIMS) identification numaliee uniqgue monitoring station identification number
for the location of monitoring data.
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TDP Total Dissolved Phosphorgan analyzed chemistry parameter collected in aquatic systems positively correlated with excess productivity
and eutrophication inWisconsin waters.

TMDL Total Maximum Daily Loaga technical report required for impaired waters Clean Water Act. TMDLs identify sources, sinks and
impairments associated with the pollutant causing documented impairments.

TP Total Phosphorusan analyzed chemical parameter collected in aquatic systems frequently positively correlated with excess productivity and
Sdzi NP LKA OF GAZ2Y AY YIye 2F 2xAa02yaiyQa gl 6SNEO®

o 17

TWA Targeted Watershed Assessment. A monitoring study design
centered on catchments oratersheds that uses a blend of geometric
study design and targeted site selection to gather baseline data and
additional collection work for unique and sigpecific concerns for
complex environmental questions including effectiveness monitoring of
managenent actions, evaluation surveys for site specific criteria or )
permits, protection projects, and generalized watershed planning studiel:

TSSTotal suspended solidsan analyzed physical parameter collected in
aguatic systems that is frequently positivelyrrelated with excess
productivity, reduced water clarity, reduced dissolved oxygen and
degraded biological communities.

WATERS LD The Waterbody Assessment, Tracking, and Electronic
Reporting System Identification Gad The WATERS ID isnéque
numerical sequence number assigned by the WATERS system, also ki
a4 a! aasSaavySyd !'yAald L5 O2RS®¢ ¢
segments or lakes assessed and stored in the WATERS system.

WBIY 2| GSNJ . 2R& L RSy lunigeAdéntificakichy /
codes assigned to water features in the state. The lines and informatio
allow the user to execute spatial and tabular queries about the data,
make maps, and perform flow analysis and network traces.

WSLH Wisconsin State Laboratoof Hygiene i KS & il 1 S5Q&
laboratory that provides a wide range of analytical services including
toxicology, chemistry, and data sharing.

WQCWater quality critericl  O2 YLR Y Sy G 2F 2Aa073
standards that provide numerical endpoints for specific chemical,
physical, and biological constituents.

Bear Creek at Highway 2/a%1oderately low flow with exposed
perched culvert. Photo by Craig Roesfectder 2018

Bluff Creek Bank Erosion Near City Limits Road. Photo by Craig Roeslern; 2@t8be
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WQOM Plan Goals

The overall goal of this plan isidentify water quality conditions
and workto improve and protectwater quality in theBear and
Bluff CreelWatershed of the LakeSuperiorBasin ThisTargeted
Watershed Assessmeptoject funded the collection of dat®
monitor chemistrypiological and habitat data for analyzing
current conditions This plan presestresults,identifiesconcerns

in the area found during the projecand presents
recommendations to improve or protect water quality consistent §-
with Clean Water Act guidelines and state water quality standard

Resource®©verview

Location and Size

TheBIluff CreekWatershed(HUC12 0401030105DBas an areaf
50.6km? or 19.5mi% and drains to Allouez Bdigure2). TheBear
Creek Watershed/llouez BayFrontal Lake Superip(HUC12
04010301050%is39.1km? or 15.1mi? andincludes Allouez Bay
Both HUC12s are located with the St. Louis and Lower Nemadiji
River Watershed (Figure 2), all of which arelaated in

northern Douglaounty.

z A|I:;‘:;|gzﬁ;§)tal— —
I.aka'"igpeﬁb 3

Land UsePopulation

Land useercentagesrom WiscLand2 (20169r the Bluff Creek and th8ear CreekAllouez
BayFrontal Lake Superior) Watersheale shownin Figures3 and 4 Distribution of land uses §.
is shown in Figure 9n the Buff Creek Watershetbrest (48%) is the largest single land use [
followed by wetlands (35%); in tigear Creek Watershed, wetlands (53%) is the largest lang
use percent, followed by forest (15%), open waterd@2and urban (12%)Jndeveloped land
uses (forest, wetlands, and open water) comprise the majority of both watersheds (78% f :
Bear Creek and 83% for Bluff Cree®yassland (pasture and hayfield) is the most widespre i
agricultural land usé9% forBearCreek and 14% for Bluff Creek). .

(| Bluff Creek
. Watershed

Figure 2. Bluff Creek Watershed and Allouez Bagontal
Lake Superior (Bedtreek) Watersheds and the larger St.
Louis and Lower Nemadji River Watershed (LS01)

Figure 3. Bluff Creek Watershed Land Use Percentages Figure4. Bear CreeKAllouezBay-Frontal Lake Superior)
WatershedLand Use Percentages
Bluff Creek Land Use " Allouez-Frontal Lake Superior (Bear Creek) Land Use

Agriculture
2%

. Agriculture
1%
|

Grassland

9%

Grassland
14%

OpenWater

0%
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Figure 5BearCreek AllouezBay-Frontal Lake Superigrand Bluff CreelVatersheds Land Us@VisLand2, 2016)

Land Use in the Bluff Creek and Allouez
(Bear Creek) Frontal Lake Superior
Watersheds, Wiscland2, 2016

Lake Superior

Developed, High Intensity

Developed, Low Intensity

Crop Rotation

Cranbemes

Forage Crassland

Idie Grasslang

Coniferous Forest

Sroad-leaved Decduous Forest

Mued Decidusus o Coniferous Forest
Open Watar

Floating Aguatic Merbaceous Vegetaton
Emergent or Wet Meadow

Lowland Scrub or Shrub

Forested Wetland

Barren

Allouez-Frontal Lake Superior (Bear Creek)

Shrubland _“' Z

Monitoring Stations -
Bluff Creek Watershed

fE 00O EEEEOO0O@EE

-

The population of the Bluff Creek watershed is estimated at 681 people, based on the population density in the Townnof. Fawkla
population of the monitored portion of the Bear Creek watershed is estimated at 464 people. There is an additionaktedstim
population in the Bear Creek watershed in the City of Superior on the southwest side of Allouez Bay. However, nonenitottiegmo
sites were influenced by this aredhe remaindepf the City of Superior, with ®tal population of 27,244 (2010is located immediately
to the northwest of the two watersheds
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Ecological Landscapes

Both watersheds are located in the Lake Superior Clay Plain ecor@ggiume
6). Clay rich soils in the Clay Plain have very low infiltration rates and hig
runoff potential. This enhances export of nutrients and bacteria from land
surfaces.

Figure 6. Bear and Bluff Creek Watersheds
2 aa02yaryQa 902t 234A0l

Hydrology
Bear and Bluf€reekslow into AllouezBay,which is a largeshallow, turbid bay in the Saint Louis River EstudriRES.Allouez Bay flows

into Lake SuperiorThe $RHs a Great Lakes Area of Concern (AO®.S ' h/ Kl & yAyS o0SySTAOALE dza8 AY
WSYSRALE 1 OQlAzy tflyo hyS 2% (GKS . ! L Q& potedtial ceQuELGNS i sedlindedt afid2 | RA y 3
nutrient sources in the Bear and Bluff Creek watersheds can contribute to the goals of theTA®Clayrich soils result inflashyé

stream flows with very high flows during runoff events
and very low baseflows.

Soils

Soils in the watershedontain high amounts of clay and
scattered subsurface bands of sarithere is little
infiltration of precipitation or snowmelt which results in
little groundwater input to streams ankligh runoff rates.
Land development that reduces vegetative cover further
increases runoff rates. Stream flows rise rapidly during
runoff events. The soils also have poor stability as strearg
banks. Even fully vegetated stream banks are subject to
slumping and severerosion(see Bluff Creek photo, p. 7).

Streambank erosion is a major source of suspended
sediment and turbidity to streams in this area.

Bear Creek at Highway 2/53 during high flow, October 2017
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